THE purpose of this paper is to draw attention to the existence of an atypical variety of Leber The clinical picture of Leber's disease is fairly well-defined. It comprises a heredo-familial type of optic atrophy in which both males and females are affected, but is transmitted through the females alone. Symptoms commence at puberty or shortly afterwards, often with a rapid onset; one eye may be affected before the other. Vision deteriorates, but complete blindness is exceptional. There is a central scotoma with little or no peripheral constriction of the visual fields. The disc changes in the earliest stages are those of a neuritis, but the later appearances are those of a definite optic atrophy. There may be a slight degree of improvement in the state of vision, after which the condition remains stationary. No obvious etiological factor can be traced and physical examination reveals no abnormality in any region outside the optic nerve.
Although the symptomatology of Leber's disease is comparatively clearcut, opinions are divided on the question of pathogenesis. We may briefly mention the hypotheses of an inherited temporary disorder of the pituitary gland; of meningeal inflammation round the optic foramina; of toxic retrobulbar neuritis due to some neighbouring sepsis and affecting tissue which bears an inherent vulnerability. Lastly, there is the conception of a primary neuronic degeneration localised to the optic nerve.
Leber quite definitely excluded from his cases all instances of optic atrophy associated with nervous disorders. But, in the family about to be described, one member showed the additional features of epilepsy and mental defect, while another showed signs of a marked neurological affection, sufficiently of the periplheral fields (see chart II.). Exainination of colour vision revealed central scotomata for red, green and blue, w-ith a narrow field for each colour round the scotoma. The red field was larger than the green and the green larger than the blue. In the upper and outer portions of the field, vision for blue wras almost absent.
The pupils were moderately dilated, equal, circular, central and reacted to light normally. Convergence and reaction on accommodation good. No nystagmus.
There was bilateral exophthalmos and marked overaction of the frontales muscles, but otherwise the cranial nerves were normal. No abnormality wias detected in the muscular or sensory systems. The reflexes and gait were normal. No trophic changes or stigmata of degeneration were present and the testes were descended. The pulmonarv, cardio-vascular, alimentary and genito-urinary systems showed no abnormality.
X-ray of skull, relative opacity of the sphenoidal sinus, otherwise normal. March, 1928 , when the legs began to tremble. She founld that she could not walk properly and that she was reeling about. The legs felt very tired from the feet up to the hips; they were " full of pins and needles " and almost too heavy to move.
In April, 1928, she attended the out-patient department of the National Hospital and saw Dr. Purdon Martin. There has been no headache and no abnormality of the bowels or micturition.
Previous history: At the age of seven she had a corneal ulceration of the right eye and attended hospital for about a year; as a result, the eyes became perfectly normal again.
In 1923, at the age of twelve, her sight suddenly became worse-both eyes were very misty, but she complained of no pain. She was examined by Sir William Lister. who considered her case to be one of Leber's atrophy. Her vision at that time was 2/60 in both eyes and ophthalmoscopic examination showed marked papillitis in the right eye and in the left eye optic atrophy with slight swelling. Sir William tells us that four years pre. viously Florence had been examined and her visual acuity was then 6/6 in both eyes, with correction.
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In 1923, Dr. Gordon Holmes examined her and could find no evidence of other disease of the nervous system. An X-ray of the sella turcica showed no abnormality.
Her vision has remained practically stationary since 1923 and has not altered during lier recent illness.
From the age of 14 to 16 she was at a residential school in Norwood. About a year ago she went to a school belonging to the London Association for the Blind and worked there until her admission to the National Hospital.
Physical exanminatioti, August, 1928: Pale-faced, well-nourished girl; speech a little hesitanit, otherwise normal.
Psychologicallv normal, intelligeniec fair. Visual acuity 1/36 right eye; perceives movement of fingers at 1 metre left eve.
The right optic disc is small and white with clear-cut edges; the vessels are diminished in calibre. The left disc is also white with clear-cut margins; lamina cribrosw, not visible in either eye. Both retinoe have a "peppery " appearance, probably due to the fact tha.
the girl is a blonde
The iight field of vision showxs a definite peripheral constriction with a centro-caccl scotoma and there is a well-marked central scotoma wxith peripheral field constriction in the left eve (see chart IV.). In the right eve there is a central scotoma for red with a small colour field round it, otherwise there is no field in either eve for red, green or blue.
The pupils are small but equal and react to light and accommodation through a small range. Ocular movements are full except that convergence is poor. Fairly coarse horizontal nystagmus is present, more marked on looking to the right. The other cranial nerves show no abnormality.
The upper extremities are normal in power and tone. A slight jerkiness is observed in performing the finger-finger and finger-nose tests, but there is no intention-tremor or dysmetria. The tendon reflexes are brisker than normal, but equal. Power in the legs is fairly good and equal; tone is normal and there is no wasting. A similar jerkiness to that observed in the arms is seen in the legs in performing co-ordination tests. We have no doubt that the family described is one of Leber's optic atrophy. The familial incidence, the onset at puberty, the presence of optic neuritis leading to atrophy, the characteristic fields and the course of the disease are all typical.
In two members the condition is uncomplicated and conforms entirely to Leber's original description. One member (Charles) also shows some degree of mental defect and infrequent epileptic attacks, features which, as we shall see, may occasionally be present. The fourth patient (Florence) shows, in addition to the characteristics of Leber's atrophy, the development of additional features of pyramidal disease, ataxia and sensory loss. The chief purpose of this paper and the main object in placing these family cases on record is to determine the nature of the spasto-ataxia exhibited by our fourth patient. We are naturally unwilling to diagnose a combination of two disorders in the same patient, although we feel that we cannot straightway dismiss the possibility of a co-existent disseminated sclerosis. In many respects the findings in this patient, eye changes apart, are compatible with such a diagnosis. These same features, however, including the eye changes and the cerebrospinal fluid changes, also occur in some of the heredo-familial disorders of the nervous system.
We realise, moreover, that in the case of one other member of the family kCharles) the symptomatology has shown a tendency to display features in addition to the optic atrophy. We are, therefore, tempted to regard the pathological condition in this family as an example of a neurone degeneration, which has affected not only the optic nerve but also some other structures of the nervous system. In this way it would form a coinecting link between Leber's atrophy and the wide group of the heredo-familial ataxies.
THE OCCURRENCE OF OTHER NERVOUS OR MENTAL SYMPTOMS AND SIGNS IN CASES OF LEBER'S ATROPHY.
Although the general statement holds true that Leber's disease is unassociated with any characteristic mental or physical defect, nevertheless we realize that some of the affected families are of what we might term degenerative stock. Leber himself called attention to this point; in his original paper he wrote . . . . .'in manv of our families there occurred neurological appearances, chiefly of minor degree, so that these individuals are referable to the group of neuropaths (in the sense of Griesinger)*." He mentions that the patients and even the unaffected members of a family may suffer from periodic headaches, migraine, vomiting, giddiness, weakness, palpitations and teichopsia. They may be nervouis and easily tired.
If one reviews a large series of cases of this disease, other positive findings, suclh as epilepsy or mental defect, may occasionally come to light. In his Bomman Lecture, Nettleship (1909) gave an account of all the cases of Leber's disease recorded to date. In nine instances (Leber, Story5, Habershon, Snell6, Higier', Keersmaecker8, Stzeminski9, Taylorio, Lawfordll), epilepsy occurred in families with Leber's disease, among either affected or unaffected members.
To these may be added the family recorded in 1821 by Traversi , wherein three members became blind and epileptic at puberty. In this case, however, legitimate douibt mav arise whether the familial disorder was not a cerebromactular (legeiieration, although usuallV quoted as an instance of Leber's (lisease.
Insanity occurred in the family recorded by Story (associated with epilepsy) anid also in an unpublished instance of French, quoted by Nettleship. In the familv recorded bv Johnson Taylor one of the afflicted members suiffered from pins and ineedles" in the legs and cramps in the calves; the ten(loni jerks -were exaggerated. The bItother-who also showed optic atrophylikewise complaine(d of (lvsasthesie. The father was epileptic, but di(d not show any ocular signs. Two of Taylor .and Holmes ' 3patients complained of vague pains and f arvsethesiae in the legs and also showed some defect of bladder control. One of these also proved to be suffering from a co-existent tabes.
Out of six brothers with Leber's disease, recorded by Pines and Tron14, three also showed nystagmus, tremor of the hands and brisk tendon reflexes. One patient w-as also peculiar in his behaviour and was of loN grade intelligence.
* Bei v-ielen unseren Kranken bestanden noch sonstige Erscheinungen von Seiten des.
Nervensys.tems, allerdings zum griissten Theil leichteren Grades, aber desart, daqs die Individuen in die Klasse der Neuropathischen im Sinne Griesinger's zU rechnen sind,"
Various degenerative anomalies were present in the members of this familysuch as facial asymmetry, adherent lobes of the ear, forked tongue, syndactyly, and absence of hair from the face.
The first indication in the literature of any definite association of Leber's atrophy with nervous disease is to. be found in a communication by Carl Behr"5 (1909) . Under the title of " Complicated heredo-familial infantile optic atrophy " he gives details of six children in whom symptoms had been present since the earliest childhood. The main clinical features common to all his cases were:
(1) Optic atrophy; one case was observed definitely to develop after a retrobulbar neuritis; fields of vision peripherally restricted ; central scotomata.
(2) Pyramidal signs. comprising slight rigidity, increased tendon reflexes. Babinski responses, but no definite diminution of muscular power. Apart from its intrinsic rarity, the familial condition recorded in this paper is of importance in that it may throw some light upon one or two neurological problems of interest. In the first place, by representing a probable transition type between Leber's disease and Marie's ataxia, it tends to support Raymond's unitary conception of the heredo-familial affections of the nervous system.
Secondly, the association of neurological findings may contribute to our knowledge of the etiology of Leber's disease, by suggesting that the essential pathogenic proceas is a neuronic abiotrophy, limited-in typical cases-to the optic nerve. The presence of a neuritis in the early stages may appear to argue against this conception of a degenerative origin, but there are twofurther possibilities which will reconcile these apparently contradictory views. Thus the products of degeneration may of themselves be of such a toxic nature as to cause a superadded inflammlation to the affected optic nerve; or, the optic nerves may possess merely an inherent vulnerability which requires the intervention of some added factor (such as sepsis in the adjacent structures) to develop neuritis and consequent atrophy. Both hypotheses are compatible with our conception of Leber's disease as a familial abiotrophy of the optic nerve which may in rare instances be accompanied by degeneration in other parts of the nervous system. We beg to acknowledge our thanks to Dr. Grainger Stewart for permission to publish the case under his care, and to Sir William Lister for his kindness in so readily giving us information concerning the N. family.
